Abstract. Based on the microwave radiative transfer theory, this thesis simulates the brightness temperature measured by Microwave Radiation Imager(MWRI) flown aboard Chinese FY-3B meteorological satellite, a new semi-statistical model for the development of the inversion algorithm is established through comparison of the simulated results with the simultaneous satellite measurements, and the MWRI five channels are log-linearly combined to inverse the real-time sea surface wind speeds under conditions of no precipitation. The results are compared to the ocean buoy measurements during June to August in 2011, shows small differences.
Introduction
Sea surface winds observed by space-borne microwave sensors over the global oceans with high spatial resolution and frequent temporal sampling are utilized in various fields of meteorology, oceanography, and climate studies. However, microwave sensors do not directly measure the sea surface wind but instead measure the electromagnetic radiation backscattered or emitted from the sea surface. Surface winds are then estimated through empirical relationships between the backscatter cross sections or brightness temperatures and 10m neutral equivalent winds. Validation of the observed winds is therefore necessary to evaluate the quality of the wind data and to assess the error structure. Numerous validation studies have been carried out by comparing winds derived from microwave scatterometers and radiometers with in-situ observations by buoys and vessels.
FY-3 is the second generation polar orbiting meteorological satellite series of China, launched in November 2010. This new generation satellites series are to provide three dimensional, quantitative, multi-spectrum global remote sensing data under all weather conditions, and onboard the space-borne microwave instrument for the first time, including the MicroWave Radiation Imager (MWRI). In this study, a new semi-statistical method is devised to inverse sea surface wind under non-precipitating condition, and the result will be validated with the ocean buoy measurements.
Data

MWRI
The measurements from the MWRI are used to inverse sea surface wind speeds. MWRI is a satellite microwave scanning radiometer, operates at five frequencies: 10.65, 18.7, 23.8, 36.5 and 89.0GHz, all the frequencies are characterized by vertical and horizontal polarizations. The data used in this paper including level 1 product of MWRI aboard FY3B from the Chinese Satellite Meteorology Center satellite data service website(http://satellite.cma.gov.cn).
Ocean Buoys
For comparison with the MWRI wind data, the hourly buoy measurements of Tropical Atmosphere Ocean array, which consists of approximately 70 moored buys in the tropical pacific ocean (137°E~95°W, 10°S~10°N) were collected. Only those buoys located offshore and in deep water were selected. The locations of the buoys are shown in Fig. 1 . The wind speed measured by the buoys at various heights above the sea surface was converted to equivalent neutral wind speed at a height of 10m. 
Method
By choosing MWRI wind measurement cells closest to the buoy locations in time and space, the MWRI wind data and buoy measurements were collocated, under the condition of the temporal difference and spatial separation were restricted to less than 10 minute and 12.5 km, respectively. This paper has firstly described the ocean-atmosphere microwave radiative transfer model, and a retrieval algorithm is proposed to simultaneously inverse sea surface wind speed, to develop a physical forward model to simulate the effects of different environmental parameters, cloud microphysical parameters and precipitation parameters on MWRI channels. Based on the simulated result, an inherent log-linear relationship between the MWRI five channels microwave brightness temperature and sea surface wind speeds is found. For the validation, the results are compared to the ocean buoy measurements.
Inversion Algorithm
Within an isothermal atmosphere, the radiance or TB received by a microwave radiometer at the top of atmosphere can be expressed as:
Where A T is the atmospheric temperature considered to be equal to surface temperature S T , due to the small difference between them with a few K. Here A τ is the total atmospheric transmittance determined by three main components including permanent gases, expressed as ) exp( according to Kirchoff's Law. Moreover, the surface emissivity S ε is a function of S T and U, which can be expressed as:
The superscripts i and p represent microwave frequency and polarization state, respectively.
Based upon these assumptions, equation (1) To simplify the equation, S T in the left-hand side of equation (2) is set to a constant of 288K for the reason that S T and U are quasi-linearly, according to the simulations detailed in later chapter. Thus equation (2) 
It is clear that five channels are needed for U retrieval. Thus, how to choose appropriate channels is the key to solve unknown coefficients in the new algorithm, According to above rules, five channels should be picked out from the ten MWRI channels. First, taking into account possible errors arising from the saturation due to high LWP and scattering effects by ice cloud particles at high frequencies, both 89GHz vertical and horizontal channels are excluded. Among the other seven channels, 23.8V channel near the 22.23 GHz water vapor absorption line is preferred for U inversion. Moreover, two 10.65GHz channels are adopted because they are highly sensitive to SST and U, respectively. In addition, 18.7H and 36.5H channels are sensitive to LWP and Tc, and therefore are chosen for the algorithm, which also satisfies the rule of "dissimilar frequencies." Hence, with the aforementioned five channels, U can be finally determined by: 
The model used to simulate MWRI TBs is a plane parallel Microwave Radiative Transfer (MWRT) model developed by Liu (2004) . Since Ts, U, cloud altitude, LWP and CWV are all considered in MWRT, the modeling is performed by varying these parameters so that coefficients in equation (5) . All these input variables are assumed to be independent to obtain the relationship between TB and variables. Following the above simulations, multiple linear regression coefficients for determining U are obtained, and shown in Table 1 . 
Validation
After selecting and mapping, there were 307 cases collected from June to August in 2011, the relationship between the sea surface wind speeds inversion and TAO measurements is shown in Fig 2. As we can see from the corresponding statistical results, the correlation coefficient and standard deviation were found to be 0.85 and 2.2m/s, respectively. Although the results show small differences between them regardless of whether cloud presence or not, it is still noted that some samples have large differences more than 2.5m/s, further statistical results show that those samples are corresponding the relative high sea surface temperature (larger than 301K). The following three reasons might be responsible for the differences. First, the difference may be caused by the small spatial and temporal variability of sea surface wind. Second, there is possible coast interference on oceanic microwave signals leading to an underestimated sea surface wind speeds because the matched MWRI pixel may cover a portion of island region. Finally, drizzle or light precipitation that could not be detected by MWRI would place an impact on microwave measurements, which results in an underestimated value. 
Conclusions
Through comparison of the simulated result from microwave radiative transfer model and FY-3B MWRI five channels measurements, a new semi-statistical model could be used to obtain sea surface wind explicitly without ancillary data, and the inversion results are compared to the measurements during June to August in 2011, shows small differences.
